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ABSTRACT
Introduction Chronic pain, defined as persistent or recurring 
pain or pain lasting longer than 3 months, is a common 
childhood problem and can profoundly impact children’s 
physical, psychological and social functioning. The last 
comprehensive systematic review estimating the prevalence 
of chronic pain in children and adolescents was published in 
2011. Since then, the literature on paediatric chronic pain has 
grown substantially. This manuscript outlines a protocol for 
an updated systematic review to provide updated estimates 
of the prevalence of various forms of chronic pain in children 
and adolescence. The review will also examine the relationship 
between sociodemographic and psychosocial factors related to 
chronic pain prevalence.
Methods and analysis This review will follow Preferred 
Reporting Items for Systematic Reviews and Meta- Analyses 
guidelines. We will search EMBASE, PubMed, CINAHL and 
PsycINFO for observational studies published in English 
between 2009 and 2020 reporting population- based estimates 
of chronic non- disease- related pain prevalence in children or 
adolescents (age ≤19 years). Two independent reviewers will 
screen the titles and abstracts retrieved from the search based 
on predefined eligibility criteria. The full texts of relevant studies 
will then be assessed by two reviewers. Studies meeting 
inclusion criteria will be categorised according to the type of 
pain investigated: headache only, abdominal pain only, back 
pain only, musculoskeletal pain, combined pain, general pain 
and other pain. Data will be extracted using customised forms 
and studies will be assessed for risk of bias using a 10- item 
tool developed by Hoy et al (2012). A narrative synthesis will 
summarise the prevalence estimates of paediatric chronic pain 
and associated sociodemographic and psychosocial correlates. 
Meta- analyses and meta- regressions will be performed if the 
data permit.
Ethics and dissemination Ethical approval is not required. 
Findings will be disseminated through publication in an 
academic journal, presentations at conferences and in various 
media.
PROSPERO registration number CRD42020198690.
INTRODUCTION
Chronic pain, often defined as persistent or recur-
ring pain or pain lasting longer than 3 months,1 
is a common problem in childhood. Although 
numerous recent population- based studies have 
provided estimates of the prevalence of chronic 
pain in children and adolescents, the reported 
proportions have varied considerably across 
studies. For example, the prevalence of primary 
headache disorders in children and adolescents 
in recent population- based studies has ranged 
from 19.4% to 66.4%,2 3 while estimates of the 
prevalence of functional gastrointestinal disor-
ders have varied from 4.6% to 31.2%.4 5 Due to 
the wide variability in the reported estimates, the 
current epidemiology of chronic pain in chil-
dren and adolescents is unclear. The uncertainty 
regarding the number of children and adoles-
cents impacted by chronic pain may limit the 
appropriate allocation of clinical services for this 
population, which are crucial given the pervasive 
and long- term consequences of chronic pain on 
young people.
Chronic pain can have a profound impact on 
children and adolescents. Children who expe-
rience chronic pain are at increased risk for 
depression and anxiety,6 7 school absences,8 social 
isolation9 and poorer quality of life.10 Approxi-
mately 5% of children with chronic pain expe-
rience severe levels of pain which significantly 
impact their daily functioning.11 Unfortunately, 
Strengths and limitations of this study
 ► This systematic review will provide updated esti-
mates of the prevalence of various forms of chronic 
pain in children and adolescents.
 ► A comprehensive literature search will be conducted to 
identify eligible studies.
 ► This systematic review will follow the Preferred 
Reporting Items for Systematic Reviews and Meta- 
Analyses guidelines and will assess included articles for 
risk of bias using a validated quality assessment tool.
 ► Heterogeneity in study methods and populations may 
limit our ability to pool the findings across studies.
 ► The findings of this review will enhance our under-
standing of the current burden of paediatric chronic pain 
which may help inform the treatment and allocation of 
clinical resources for this population.
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many children with chronic pain become adults with chronic 
pain. In a prospective study of paediatric patients with func-
tional abdominal pain, 35% continued to report recurrent 
abdominal symptoms when reassessed in adulthood.12 Simi-
larly, in 14- year follow- up study of adolescents with frequent 
headaches, 19% continued to report weekly headaches in 
young adulthood.13 These rates are similar to retrospective 
reports of chronic pain in childhood by adults with chronic 
pain. In a study of adult patients with chronic pain, 17% of 
participants reported their pain originated in childhood or 
adolescence.14
The persistence of chronic pain from childhood to adult-
hood has significant social and economic consequences. For 
instance, children with chronic pain are at risk for opioid 
misuse15 and psychiatric morbidity in adulthood,16 and paedi-
atric chronic pain is associated with high rates of outpatient 
appointments, emergency department visits and hospital-
isations, all resulting in increased healthcare costs.17–19 The 
total annual cost of paediatric chronic pain in the USA is 
estimated to be $19.5 billion.18 The significant individual, 
social and economic burden of paediatric chronic pain, and 
its persistence into adulthood, demonstrates the importance 
of understanding the epidemiology of this disease in order to 
improve treatment and reduce the impact that chronic pain 
has on the lives of children and adolescents.
The most recent comprehensive review on the epide-
miology of chronic pain in children and adolescents was 
published in 2011.20 This review estimated that the median 
prevalence of chronic pain in children and adolescents 
ranged from 11% to 38% depending on pain type and varied 
substantially across studies. The prevalence of chronic pain 
was found to be higher in girls and prevalence proportions 
increased with age.20 The review identified several psychoso-
cial correlates of chronic pain in children and adolescents 
such as lower socioeconomic status, anxiety, depression 
and low self- esteem.20 However, other correlates of chronic 
pain in children and adolescents, such as sleep21 22 and post- 
traumatic stress disorder,23 24 have since been identified and 
were not consistently examined at the population level at the 
time of the past review. The review also identified several gaps 
in the understanding of the epidemiology of chronic pain 
in children and adolescents, including restricted age ranges 
and lack of longitudinal studies.20 Furthermore, at the time 
of the past review the quality of included studies was gener-
ally low to moderate and methodological limitations, such as 
inconsistent definitions of pain between studies, made it diffi-
cult to estimate overall prevalence proportions.20
The literature on paediatric pain is growing exponen-
tially; a recent bibliometric analysis revealed that there was 
nearly a 40- fold increase in the number of publications on 
paediatric pain from 1975 to 2010.25 Since the last compre-
hensive systematic review on the epidemiology of chronic 
pain in children and adolescents,20 numerous population- 
based studies estimating the prevalence of various forms 
of paediatric chronic pain have been published.26–28 A few 
recent reviews estimating the prevalence of certain forms of 
chronic pain, such as functional abdominal pain29 and head-
ache,30 31 have also been conducted. However, in order to 
appropriately meet the clinical needs of children and adoles-
cents with chronic pain, an updated review that estimates the 
proportion of various forms of chronic pain and examines 
key sociodemographic and psychosocial correlates of chronic 
pain in children and adolescents is needed.
This manuscript outlines a protocol for a systematic review 
to update a prior review synthesising the published literature 
on the prevalence of chronic pain in children and adoles-
cents. Specifically, the objectives of this review are to: (1) 
provide updated estimates of the prevalence of various forms 
of chronic pain (headache, abdominal pain, back pain, 
musculoskeletal pain, combined pain, general pain and other 
pain) in children and adolescents; (2) provide an updated 
examination of sociodemographic (eg, age, sex, race) and 
psychosocial (eg, anxiety, depression, sleep) factors related to 
the prevalence of chronic pain in children and adolescents; 
and (3) assess study quality and identify gaps in the literature 
and areas for future research.
METHODS AND ANALYSIS
This systematic review protocol was prepared in accordance 
with the Preferred Reporting Items for Systematic Reviews 
and Meta- Analyses Protocols (PRISMA- P) guidelines (see 
online supplemental file 1).32 The study protocol was regis-
tered with the International Prospective Register of System-
atic Reviews (PROSPERO) on 3 September 2020. In the 
event of an amendment to this protocol, the date of the 
amendment, a description of the change and the rationale 
will be documented and recorded in PROSPERO. The dates 
for this review are 14 May 2020–1 April 2021 (expected).
Search strategy
We will search the following electronic databases: EMBASE, 
PubMed, CINAHL and PsycINFO. The search terms will be 
comprised of three conceptual blocks: (1) pain terms (eg, 
musculoskeletal pain, back pain, headache, abdominal pain, 
recurrent pain); (2) paediatric terms (eg, child, adolescent, 
boy, girl) and (3) epidemiological terms (eg, epidemiology, 
prevalence, frequency). The searches will be restricted to 
English- language articles, human studies, and manuscripts 
published between January 2009 and June 2020 (the original 
systematic review20 included studies published up until 2009).
Eligibility criteria
Studies will be eligible for inclusion if they meet the 
following criteria:
1. Observational studies using a population- based sampling 
frame to estimate the prevalence of chronic pain in chil-
dren or adolescents (study sample age ≤19 years).
2. Studies examining the prevalence of chronic pain in chil-
dren and adolescents, defined as pain with a minimum 
duration of at least 3 months or pain that is described as 
chronic, persistent or recurrent. This definition was se-
lected to align with current conceptualisations of chronic 
pain1 while allowing for flexibility to accommodate estab-
lished diagnostic criteria for common childhood chronic 
pain conditions (eg, functional abdominal pain33 and mi-
graine).34
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3. Studies published in peer- reviewed journals in English.
Studies meeting the following criteria will be excluded:
1. Studies with sampling frames not deemed to be popula-
tion based.
2. Case studies, conference abstracts, dissertations, reviews, 
book chapters and qualitative studies.
3. Studies reporting on the prevalence of chronic pain in 
adults (sample age is exclusively ≥20 years).
4. Studies of non- human samples.
5. Studies examining the prevalence of chronic pain in spe-
cific subpopulations, such as children and adolescents 
with chronic illnesses (eg, cancer, arthritis) or other health 
conditions (eg, cerebral palsy, muscular dystrophy).
Studies reporting on multiple populations (eg, adults and 
children), where data on one or more subpopulations that fit 
the eligibility criteria for this review can be separately identi-
fied, will be included and the relevant data will be extracted.
Screening and data extraction
Literature search results will be transferred to Covidence 
systematic review management software and duplicates 
will be removed. An initial title/abstract review of studies 
retrieved by the search will be independently conducted by 
two members of the study team to determine which studies 
potentially met the inclusion/exclusion criteria. Articles 
included from the title/abstract review phase will then be 
reviewed in full by two reviewers. The two reviewers will be 
blinded to each other’s decisions. Discrepancies regarding 
the eligibility of a study will be resolved by consensus, and if 
necessary, through discussion with a third reviewer.
Data will be extracted from included studies using custom-
ised forms. Extracted information will include study design, 
location where the study was conducted, number of partic-
ipants, participant demographics (eg, age, sex, race), study 
sample (eg, headache only, abdominal pain only, back pain 
only, musculoskeletal pain, combined pain, general pain 
and other pain), study methodology, prevalence proportion 
of chronic pain, and sociodemographic (eg, age, sex, race, 
parent education, household income) and psychosocial (eg, 
anxiety, depression, sleep, post- traumatic stress) predictors of 
chronic pain. In accordance with the PRISMA guidelines,35 
the number of studies meeting inclusion criteria will be 
recorded and the reason for exclusion of those not included 
will be documented.
Quality assessment
Two independent reviewers will assess study quality using the 
10- item tool developed by Hoy et al.36 This tool was developed 
to assess external and internal validity of prevalence studies.36 
Response options for each item are either ‘yes’ (indicating 
low risk of bias) or ‘no’ (indicating high risk of bias).36 The 
tool will be adapted for this review if necessary. Consensus will 
be reached by discussion between the reviewers.
Data synthesis
A narrative synthesis will summarise the prevalence propor-
tions of chronic pain in children and adolescents in the 
following categories: headache only; abdominal pain only; 
back pain only; musculoskeletal pain; combined pain; 
general pain and other pain. Additionally, the relationship 
between psychosocial factors (eg, sleep, anxiety and depres-
sion) and sociodemographic factors (eg, sex, age, race and 
indicators of socioeconomic status such as, but not limited 
to, household income, parental level of education and urban 
vs rural area of residence), and chronic pain in children and 
adolescents will be reviewed.
Depending on the heterogeneity of included studies, 
the prevalence proportions of chronic pain will be calcu-
lated using median prevalence proportions and/or meta- 
analysis. When at least two or more studies are comparable 
in terms of the study sample (eg, category of chronic pain) 
and methodology (eg, operationalisation of chronic pain), 
we will pool the effects to determine the prevalence propor-
tion of chronic pain across studies. Similarly, if studies have 
used similar methods to examine the relationship between 
certain sociodemographic and/or psychosocial variables in 
comparable chronic pain samples, we will conduct separate 
meta- regressions to examine the relationship between these 
variables and chronic pain across studies.
Reporting of this systematic review will follow PRISMA 
guidelines.35 A PRISMA flow diagram will be included in 
the final manuscript of this review.
Ethics and dissemination
Ethical approval will not be sought for this study, as no human 
subject participants will be involved. A manuscript outlining 
the results of this review will be submitted for publication in a 
peer- reviewed academic journal and for presentation at rele-
vant academic conferences. Results will be publicly dissem-
inated through social media, news and media outlets, and 
newsletters and blog posts, as appropriate.
IMPLICATIONS OF THE REVIEW
We anticipate that the results from this review will enhance 
our understanding of the current burden of paediatric 
chronic pain which may help inform treatment and alloca-
tion of clinical resources for this population. Furthermore, 
findings from this study will identify priority areas for research 
on the epidemiology of chronic pain to guide future research 
efforts. Through our planned knowledge translation efforts, 
findings of the review will be disseminated not only to clini-
cians and scientists, but also to patients and families, which 
may aid in public awareness and advocacy efforts.
PATIENT AND PUBLIC INVOLVEMENT
This protocol was designed in collaboration with a patient 
partner and coauthor, JM. JM will remain involved as a patient 
partner throughout all steps of the review.
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